Novel mitochondrial DNA mutations associated with Chinese familial hypertrophic cardiomyopathy.
1. Hypertrophic cardiomyopathy (HCM) is a genetic disorder that has a complex set of symptoms and potentially devastating consequences. Increasing evidence indicates that mitochondrial DNA (mtDNA) mutations are responsible for the development of HCM, but the mtDNA mutations appear to differ considerably among different populations and regions. 2. In the present study, three families with HCM were found and investigated: one in Shandong province and two in the Chongqing region of China. The entire mtDNA genome from the 18 affected and 66 unaffected family members was sequenced directly and the mtDNA mutations were determined. 3. The frequency of haplogroup M10 was significantly higher in family members with HCM (HCM group) than in unaffected family members (normal group). Three mtDNA mutations were found with a significantly higher frequency in affected individuals than in unaffected family individuals, namely G7697A in the cytochrome c oxidase subunit II gene (P < 0.0001; odds ratio (OR) 227.5; 95% confidence interval (CI) 23.6–2194.8) and T12477C (P = 0.0037; OR 5.6; 95% CI 1.8–17.6) and G13135A in the NADH dehydrogenase 5 gene (P < 0.0001; OR 26.0; 95% CI 6.9–98.3), suggesting that these mutations are probably associated with susceptibility to HCM. In addition, mitochondrial Complex I activity was markedly decreased in the HCM group, suggesting that these mutations most likely affect mitochondrial respiratory function. 4. In conclusion, the results of the present study imply that mtDNA mutations G7697A, T12477C and G13135A are genetic factors that indicate a susceptibility to HCM and that could be used for the large-scale screening of genetic markers as well as the early diagnosis of HCM.